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Abstract

The main cause of global warming is carbon dioxide generated from the use of fossil fuels, and active research on the
reduction of carbon is in progress to slow down the increasing global warming. Wind turbines generate electricity from
Kkinetic energy of wind and are considered as representative for an energy source that helps to reduce carbon emission. Since
the kinetic energy of wind is proportional to the cube of the wind speed, the intensity of wind affects wind farm construction
validity the most. Therefore, to organize a wind farm, validity analysis should be conducted first through measurement of
the wind resources. To facilitate the approval and permission and reduce installation cost, measuring sensors should be
installed at locations below the actual wind turbine hub. Wind conditions change in shape with air density, and air density
is most affected by the variables terrain and surface type. So the magnitude of wind speed depends on the ground altitude.
If wind conditions are measured at a location below the wind turbine hub, the wind speed has to be extrapolated to the
hub height. This correction of wind speed according to height is done with the Deacon equation used in the statistical
analysis of previously observed data. In this study, the optimal Deacon equation parameter was obtained through the
analysis of the correction of the wind speed error with the Deacon equation based on the characteristics of terrain.

Keywords : Deacon 744 (Deacon equation), 1% ¥ ¥ (Vertical distribution), $J=*o](Wind shear), %2 x4
2 (Wind Resource Analysis), 7]3F% + i % (geometric average height), <% 3% (Wind extra)

Fadzt 20109 3¥ 319, AAkdAt 20109 4€ 109, AAEAE LA 2010 7Y 129
WAIA A ¢ E2F(cjmoon@mokpo.ac.kr)

Journal of the Korean Solar Energy Society Vol. 30, No. 4, 2010 g



[=8] Belu s =2

. A

o = ~ TN =3 > gl o+
= U S e A RE, S DN . %W o
o = TETERT ~ O T e I S ol
= < I o= i A e X R X2 o] W vy Wy
o Ko X5 L. W2 g N = =
T B Tho ke BT S LT uH =
e gy Ny B T RS T ¥
3 o SN e TN R SR
) TR o N o m —— 3 TR = =
§ = CICE ) oy E NS i_.mﬂut o)) Sl y
— = b= - =
§ g °THMENE — Mo g I T O
33 F . S Ko=) 2 = ] s = ol e AT
o S L AT K| = =0 S %o No
Ay o s N TN 2T ={- g . s o
S NIy pb B € SIS o —gmEI ML m
EN X MEY EweyM _ N2 N NEZET o . Mo B
MMd i ~ @(Zq\u . S,Wo(\ Nd ,AIL ~ — BI—=" N = H NS © o) TR il
Tix 5 SREELIET £ o4 fg ghaAp |§ w=l
mw B I N g¥E ST N NN 1| 2 A & SR
Y —~ N . aaMﬂd_ﬂ,I T p— = Jl,m_.iﬁago = o
%E_A < T T E LI + — | Vﬂ&mﬂ . S
TO TO — o — L~ S — - N o— 3 o
zwrowm_ N R o ™ T [ [ I TN g < BT W R
o) M Tooruw Tt omw L L < iy -
ol or Wy Arodo "R A TR RO
- . —_ = —_
— — — = S T s st oy e SR N S °
R T A R b %
Nam N e g X T WK T T MR ® Tl -FER =
oo WP g BEENT D e D oL B
ﬁiﬂm\_ E?ME Eﬁ_XEﬁdlﬁﬁ ;ooﬂo ET,OIIF‘DI.aﬂ,._‘/IO}]_zTW;”WﬁﬂL qqamébw Eu_
U b4 T B — T X N e =9 =
%%ﬂ[ﬂr%%ﬂmﬁw%%%oﬁﬁm%ﬁﬂogﬂwﬂ%%m%&rM%?%%Wﬂ o
0 oR = — 0 —_ — f AT
E]m%_@w M7P0A1Momuoﬂﬁ10%mﬂ%aout Otﬂ_%#ﬂor%]Aﬂoﬂ. -
o N IR HE MR R ST i~ KR CRCE N Ty R
Ho— — = ~ o X . el K o 2 LxLx# ur e B X
<)o qu o <K = N oF Sl X He o T T o T N ol A w_rL =T T o =
S T T R R IR R R e 3
RN e e N Bl ) B N oo
el o W N X o) X T w- S B " aﬁoﬁz] o mo ] L
™ EIS == ,A,IXJIA_I_AA NR 73 0 J-OHZEE N
U < oo = T = N SN — Nr =z M= o ® b NH T " § ~
of o — ~ L X o X ar N o) Q ' KO H
WO e R O — o X o =2 U - B ST R
o o I X o g me X E @ SRW B 0N g O S ® H
SR E T S AT R T S ¢ I
T o < , BB RN Mo W B ogo o 0 WR T e o T
TOWLME Ty R Frormmth s X 5 m w4 o=
- Xy — A T e i ) il . e
e ST R R R A RS RS .
o7 o] o My TR o - N o o — == g % o) o X
W B L N o T Ar T HWmRTH g O o R .
J ofy X ~ L ™ 0 _ SR & — )
Mzm%%uw%ﬂ%aﬁmtﬂﬂﬂ‘ﬁ%%omaﬂg_m_,aozﬁ% " WP T S

| =2%! Vol. 30, No. 4, 2010

3

k

=l

=1

FREHJOfILAR]

=

o

10



Bl wind shear7} StolAm™, x| o] 7|8}t
o7l m&4E AWOoZHE wind shear
7b GrolA e, AU ET HEFE AWOR

BE wind shear7} solxt},
w SAA 0] 2
ol o) Fol Z4H $ AWe
Zow AYstH A9} 2

2](4)

BH
02

.E
BN

2
Pl
ogk
1o
am
0x

3. S&2

31 A9 54

Sultele] NG FAA T BPA
2 IR F gom, BAAGe
Aol BgA o) Bz 2
ol REFTE wlFo] Fe] A4
AA G BAG 0w TR
BAAGE Aol ek g
FAAe RO (FHAGole sha B

i PEDEEEE RIS EE

- ;

o]
|
gAQe wRow (hAdon PRI

(I )
28 o

=
A

M rlo 4y

ma

i
xe
2o

]
[0 ol

A

il

H J
off XN, ofd

A

1 b A

OhAge AGe) wkelt A BAAT
o FTuAHE Al AFHe] Qo
W, ATlAE AT g EEe) A%
o ArRR gt AdAGe Adsd
EAFE NN HERAE TR o]
FolA glovl, Fsol o 300ma =] Aol
EAF, PR EE Fartgol 4@

) (b A
hAGE APl wutelsh Bu 2 B
Adom AL FARd FHAY

o
100m =& 1=7F £33, E3),
= oF500mel A® A4S 200m7hE e
woln, 1kmo| A # =o 3
=7h EAEE ASFdHE Ha vk

N
) ‘l’m
oL
S8 tt
<
M
i)
i)
o
ol
=2,
aw
S
10
ol
S
|

o
o

El
Ha ok 53], Gl @l
Holl Al 100mo] 2] Lk o

JB o ox o:lL MU ol of
I
ol |o
I i

o,
=
by 10

4 , B A, A s
ATt old], FEHA L FFA AA
+ 50m, 40m, 30mel A =] ¥ At}

a9 12 ObA S (WhA el AXE Met

a2 1. OHXRI(E) (LHXI ()2l Met mast T &

Journal of the Korean Solar Energy Society Vol. 30, No. 4, 2010 11



4. 7|5t RIE MEYHO| Bt AL

SAA A 169 = FHitste] B9 78}
IEof AUEE Tas A@2)d ALt 16
M2 Wind shearg &3t} olw), 7)shg+t
et d e AR R A A g B Ko R = Rl o
Tkmel| Al Fkm7HA] 2km 7HA &2 2]-8-3to] 7|34
;F.T—’Ef‘" A3t} 2% Wind shear®t 30mss
olo A SAE TS 2Dl #1838t 50m=
o] HAFEHS A=t AA S oA 55 1L
#3le] 30met S0melA] SAE F5S 2Dl
g3k Ay} Q1=Ao] 02u]7ke] oS &
L3tk olule] Ag dolE 4= (FhAY o]
52600715 24,8167, (th=9e] F 52560715
52,0017 o]tk 30mzole] Hita4S (ZhAHo|
6.1m/s, (LHAIFo] 57m/solal, S0m=e] 42
(7hHAIF o] 6.3mys, (LHAIFe] 6.1m/solth
Zskgtolet 32 T s 7o ® S|
Fol gk HiS Heple ghomA) A (20A
gy = 78kt Fole SAAAS VTR
Ao st L7t drRlA] & 7 Ade FHEo
oh SuUA S vkt g A]etal stel e 1 sk
A
[e)

<] oL ol
:\QFZU_I

=7} v 9 thekste g v)skE i ol /\Pﬂ;]-
el wkebA A (20 485 718

1= vttt £ w=RelAe 7l o}ﬁ%% I

sk Ao S vt 2ol At ‘J
of W91 715k

u}r v} mlm u}r

o] & A3y,
(2) Met mastd XX Mol A o]A=H

& TEste] 10719] FiEolE FallA
FAEE 7t E ol E 48

U=

N

2o oo O N Bl o

2] o] Wind-shear<}
Wind-shear?] 2.2}
19] oAV EAYE

789l 20, 10, 59
7v7y Ab=E 7)8H
eacon WA 9 Wind—shearﬂ-
& A% % Wind-shear?] £
lSgia=

pud

m%o
un) Oig )
>

(3)

= ; ﬂrim mé

|
Mo

M e o HN i ozi
_|

tlo o =
¢ oft

12

4.1 (VHAY Met mast25E o7 7]
FAE 9 713 T =0
FE&] AdAREE A2} Bo] F%

&, Ao 7|tz X
oA stEH) 53]
Ao Fels ‘)rE}

O_\_I

s, ¥

awq1aﬁ%gx%aﬂﬂs%ﬁ§w%@
A% sk (hAel AagEEels 1,
(LhAGel 78t sel s w29} ek,

E 1. (FhXIYe] e

Z|E72lol| e JlstE R0l

wpe) | Met maste] 717 el km]e] 71aH 5]
© 1km 3km 5km 7km 9km
N 0.02 0.02 0.02 0.02 0.02
NNE | 0.02 0.02 0.02 0.02 0.02
NE 0.02 0.02 0.07 0.30 1.35
ENE 0.02 0.03 0.25 0.91 1.09
E 0.02 0.04 0.21 0.61 1.34
ESE 0.14 0.68 0.68 1.00 1.00
SE 0.68 1.00 1.00 1.37 2.17
SSE 0.68 1.00 1.00 2.18 2.21
S 0.68 1.00 1.00 1.37 1.37
SSW | 0.68 1.00 0.68 0.91 1.26
SW 0.68 0.14 0.06 0.04 0.03
WSW | 0.06 0.03 0.03 0.03 0.02
W 0.02 0.02 0.02 0.02 0.02
WNW | 0.02 0.02 0.02 0.02 0.02
NW 0.02 0.02 0.02 0.02 0.02
NNW | 0.02 0.02 0.02 0.02 0.02

XlolA #2= VPHAGT (Ao A
o2 AEE Vsl HFio)= 2)( 20 2&s}
o] A= Ao E At&Eeta AH&EH wind shear

A AEE 50ml':°]° F29 v
(hAG e 745 mizole] BEAZ Fol
6.3m/s°] 3, lkm °]7ﬂ ZlEAYE AEE 3

=
6m/s, 3km ©14 7|EAZE A= 3
6.5m/s, bkm ©]4 7|EA R 2 AtEH
—E— 9m/s 7km ©]Z4 71%7iﬂ A

ol .\1-> rlo

7
o
=
E
=

e do o I ol §
f g R ol Iy

o

1 off
o I
Jb Flo

2 66m/solth (HAI°] q 3]

S=Ef ORISR =& Vol. 30, No. 4, 2010



W A5 RAFEY] FTL E 3

B
mh
=

2. (LhRIYel we

Z|EHzlol e 7|5k dE=0|

9l Met mast®} 71Z7 2J[m]2] 7]} ¥t 0]
i lkm | 3km |5km | 7km | 9k
N 1.01 101 097 [069 |054
NNE [1.08 [097 08 [079 [055
NE 113 090 [072 056 [045
ENE | 1.21 1.03 093 [081 |0.61
E 129 [103 o065 [048 [037
ESE [130 [115 097 [095 078
SE 131 [127 126 [131 [117
SSE [123 [127 [114 | 111 1.17
S 120 [105 [096 [093 [ 104
SSw [ 112 104 08 [079 [077
SW 1.02 109 [092 [09 [098
WSW [ 096 091 [098 [1.04 [ 110
W 094 |08 [094 [1.06 |08l
WNW [ 094 074 [075 [094 [ 101
NW [097 078 070 [077 1088
NNW [ 1.00 [095 [073 [0.77 [064

Ho]—

Helga M4F

A

# 3. (FHXIH50m HEE5n 7|
E 50m EHES

NNW | 44 |48 |48 |48 |48 |48

(WBHA ] A9 50mzele] HPEHAS F
0] 6.1m/s¢)al, 1km o] 4 7|EAZ 2 A&
3] ﬂéi“’“% 5.0m/s, 3km ©]4 7|ZAE =
Om/s, 5km ©]2 7]F&A ¢
66rn/s 7km ©14 7|57
F428 64m/s, 9%km ©|F 7]F
Az A& FFEse 75m/so|th(th A 9 ¢

W AZ RAFEe] Pt 1 47 Pt

P> rlo o)

NE 2.6 2.4 2.5 2.6 3.7 13.7

E 2.5 2.1 2.2 24 5.8 0.1
ESE 1.5 1.3 1.3 14 14 1.5
SE 55 5.3 5.7 6.3 5.7 5.8
SSE 79 7.6 8.2 9.0 8.4 8.3
S 74 3.9 7.7 8.1 7.9 7.7
SSW | 99 9.0 9.1 10.6 | 9.3 9.4
SW 9.1 94 8.2 10.0 | 8.2 8.2
WSW | 23 2.0 2.0 2.3 2.0 2.0
W 1.0 0.8 0.8 1.0 0.8 0.8
WNW | 1.2 0.9 0.9 11 0.9 0.9
NW 1.5 1.1 14 1.3 14 1.3

42 BAEE 45F5 oXg vm
AHTEA 2T LAEE T
A m6% 2k,

59} o] (Z7PAHL SkmelW] FE =E A4S
sto] A= e aer e e 0~1176%
QAES R o2 1 Aol Aljbsk= e}
e A SN 7P U 0 k8-S e
Wleh WepRE 5 Rsivt AV =S 948 S
UERHAL glow, Fele] AL SAXA 9 et
SERT 300miE Ao] EAISRE A|%olrk

(WhA L 3kmeo|W] T IEE A gale] A=
) 7|S Tt B9 0~145% SAES 1
EpO.RA B Ao ARKERS 1k 4

F M 7P e 98-S veRair )
MeE HPRISl 2180l 1 8 ACE et
Ul BEukol= [kmeo)AE X Ho] ZAX AR
w8 aoly] FA5 lkmAelole] AFe
'V A E O] ThES gkal otk

SAAET AR 9] T2 A H o] EAHE 4
- Deacon W72 7 7|edwtalert dod o= &
Zrol ArEd). 71skE =] 712 Wind-shear™
AFTAl] QlomE SAEo|HY =8 A F

Journal of the Korean Solar Energy Society Vol. 30, No. 4, 2010 13



[=8] Sejdolinets] =&

AP
rlo

kg 3

7

# 5 (FHXA 50m

JlEARIERE ME

= 50m EHES A

wpe) | P0m el A% F) iAol e [
© 1km 3km 5km 7km 9km
N 541 541 541 541 541
NNE 0.00 0.00 0.00 0.00 0.00
NE 1.82 1.82 150.9 | 65.45 5.45
ENE 741 3.70 11.11 | 3.70 0.00
E — — — —
ESE 1765 | 11.76 | 11.76 | 11.76 11.76
SE 6.25 6.25 4.17 6.25 6.25
SSE 6.67 6.67 6.67 8.33 6.67
S 5.08 5.08 5.08 5.08 3.39
SSW 1.79 0.00 357 1.79 3.57
SW - - - - -
WSW | 3544 | 5.06 10.13 | 29.11 6.33
W 517 517 517 517 5.17
WNW | 4.17 417 417 417 4.17
NW 7.32 7.32 7.32 7.32 7.32
NNW | 9.09 9.09 9.09 9.09 9.09

6. (LHXIY 50m AEEE5H0 J|EH2HE &

E 50m E¥ES

AIE
e | 20m el A5 ot ngagel obE [0
° 1km 3km | 5km | 7km 9km
N 0.0 0.0 7.7 19.2 65.4
NNE 9.1 9.1 3.0 0.0 48.5
NE 7.7 3.8 0.0 42.3 426.9
ENE 17.4 8.7 0.0 0.0 26.1
E 16.0 12.0 4.0 132.0 96.0
ESE 13.3 13.3 6.7 6.7 0.0
SE 3.6 3.6 14.5 3.6 55
SSE 3.8 3.8 13.9 6.3 5.1
S 47.3 4.1 9.5 6.8 4.1
SSW 9.1 8.1 7.1 6.1 5.1
SW 3.3 9.9 9.9 9.9 9.9
WSW | 13.0 13.0 0.0 13.0 13.0
W 20.0 20.0 0.0 20.0 20.0
WNW | 25.0 25.0 8.3 25.0 25.0
NW 26.7 6.7 13.3 6.7 13.3
NNW | 10.5 0.0 0.0 5.3 21.1
548 B
HA oA E¥dte THEAYY] AR
o BAelA Exehe FUAe
o] vk ghe tg ) g
(1) FA e HZAFANA 1kmo] <71
of ZAARRT Ee AFol 243

e F44 BY expgol Eohxth

(2) HA A= Met mastil A SkmE 7| &

(3) (FhA 21 ¢] NES19 WSWHsl= 54

o& YT ¥ B WEHIL, BHA

Ho A= 3kmE VFoR VT =
o] & AtEet= Aol wpgAslt)

O

Aol A Skmol el EA) sk Abe] <
&g He o A

O

4) (WPHAYG e BRX o] A= Met mast

Ho} =2 X Fo] EAJsh= A 9S A5t
1 Deacon WA2A HAT AF Q3189
10%olH =M A=E 5 Q)

(B) & A= FHAP y_@;qsgg F2 1
Nl A FZ5 dolgolmnz Al %k
o] olyEr g HT} B XA A&}
sho] A o] O:rLE]‘jr.

(6) Met maste] A= AZTAFeo| FAHXA
HdEt = X]f‘éo] EAE s AE Fo
HAo] EJJOL %’iL o] el A ] Hoj A=

B oere @RduA/eunstd AAA

AU A 7] =7 EA el oJsi A =3,

O R

2]
ki
o
rot

. Stern’s [IPCC Report], 2007.02
. Wind Pro2.5 User Guide book, 2006

A FEH EEFERIE” £ 2007 (4

= HL , U0,

. Niels - Erik Clausen, [Offshore wind Energy

Technology], Ris@ offshore wind energy

technical course, 2009
Qeld, BAF, Aoy, 49t By

Pogol mE FHAY RAY] BE AT
Bl ol U 7 88 Vo290 Nob

’

S=Ef ORISR =& Vol. 30, No. 4, 2010



